Although the biosynthesis of ergothioneine and its precursor hercynine has been demonstrated in mycobacteria and a few fungi (5, 10) , the role of these betaines in metabolism has yet to be discovered. However, from a taxonomic viewpoint, this synthetic capacity, shared by both these groups of organisms and not by other bacteria (10) , pointed to the existence of a significant physiological relationship between the fungi and the mycobacteria. The relationship of certain other families of the order Actinomycetales in regard to this ability is examined in the present report.
The lack of production of ergothioneine by a few yeasts examined earlier (9) invited further investigation by suggesting a correlation between yeastlike forms and inability to produce ergothioneine. This concept is reinforced by data obtained during this investigation. MATERIALS The organisms were grown on a variety of chemically defined media (free of ergothioneine and hercynine) as indicated in Tables 1 and 2 . Each organism was harvested by filtration or centrifugation, washed with water, dried in a vacuum oven at 80 C, and stored in a desiccator until processed for analysis. The dried organisms were extracted with hot water; the extract was concentrated to dryness and then suspended in 75% ethanol and chromatographed on an alumina column (5) . In most instances the fractions containing ergothioneine and hercynine were concentrated and again chromatographed, with 80% ethanol used as solvent to obtain a good separation. Assays for ergothioneine and hercynine were performed as previously described (5) except that, in most cases, 1% formic acid was omitted from the column solvent. Content of the betaines was expressed as milligrams per 100 g of dried organisms.
RESULTS
Organisms selected from among the fungi and the bacterial order Actinomycetales were examined for their capacity to produce ergothioneine and hercynine on chemically defined media free of these betaines ( Table 1) . Members of the fungal classes Zygomycetes, Ascomycetes, Deuteromycetes, and Basidiomycetes, as well as one Myxomycete, were observed. In addition, a few strains of Streptomyces, one of Nocardia, and one of Actinoplanes, aerobic members of the order Actinomycetales, were examined. For the Mycobacteriaceae, data summarized from earlier work (5) was included.
All the organisms examined in Table 1 produced ergothioneine and all but Aspergillus niger produced hercynine. However, failure to detect hercynine in this instance is not considered significant because the organism does synthesize ergothioneine and presumably must do so through the hercynine pathway (2, 11). The fungi made small to moderate amounts of ergothioneine (1.7 to 46.6 mg/100 g). Earlier determinations done on Neurospora crassa and Geotrichum rugosum had established maximum yields of 85 to 110 mg per cent (9) . These data, considered along with the current results, show that the range of ergothi-GENGHOF oneine synthesis among fungi is comparable to that observed for the Mycobacteriaceae. Values for hercynine, the sulfurless precursor of ergothioneine, were generally lower than those of ergothioneine, in keeping with past experience. In a few cases, the hercynine levels were higher, as may happen with time, when the amount of sulfur in the medium becomes depleted (6). Table 1 shows the existence of a point of biochemical similarity between the fungi and certain members of the bacterial order Actinomycetales in that the two groups synthesize both ergothioneine and hercynine, indicating possession of a synthetic pathway common to both groups. No other bacteria have ever been shown to synthesize ergothioneine. A selection of bacteria from 10 different genera tested earlier (9, 10) proved negative in this respect. In unpublished work (D. S. Geughof), three additional organisms, Escherichia coli W (3 g, dry weight), Clostridium histolyticum (7 g, dry weight), and Propionibacterium shermanii (0.5 g, dry weight), showed no synthesis of ergot4ioneine or hercynine. Thus 
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The inability of Sordaria fimicola (Table 2) , an unusual fungus, to synthesize ergothioneine and hercynine could conceivably be associated with its inability to make asexual spores. Heath and Wildy (7) observed that only the spores and not the mycelium of Claviceps purpurea synthesize ergothioneine. A thorough investigation of synthesis by mycelium as opposed to synthesis by spores has not been made, though Melville (9) states that he has also found the betaine present in the conidia of A. niger and N. crassa.
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